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immediately preceded the initial symptoms and exacerbations. 
Cook,2-stressed focal infection in his report from the Mayo· Clinic, 
Bargenqbelieved upper respiratory infections were important, LarsQn33 
and Brown~ that lowered bowel resistance by trauma in the form of 
enemas and laxatives o~ infection of the colon afforded the mode 
of entry for the etiological agent. Finally, a_general nutritional 
deficiency and an emotionally unstable tendency are believed to be 
important. 
Diagnosis -- A careful past medical history may give one 
insight as to the problem. The natural tendency is ~or this di-
sease to manifest remissions and relapses so one should find out 
about ~revious episodes of diarrhea~ enteric infections, bloody 
discharge and other intestinal symptoms. In order to help prevent 
future attacks one should look for allergy, psychic disturbances, 
upper respiratory infections, pregnancy and other conditions which 
are believed to cause remissions. The possibility the patient may 
have amebiasis, tuberculosus, or other intestinal infections should 
be born in mind. 
The onset is usually abrupt but may be insidious with bloody 
mucus on the outside of the stool being the only complaint of the 
patient. The majority of the cases have a colicky or griping pain 
usually worse before defecation in the lower left abdominal qua-
drant with relief on bowel evacuation. Tenesmus is a common feature 
of this group of patients. 
Diarrhea varying in nature from pure bloody mucus with no 
fecal material to a semi-form~& stool is found in 90 per cent of 
o.ases. Rarely, especially early in an attack, constipation is the 
outstanding feature and the diagnosis is often made more difficult 
since there may be no blood in the stool. 
Gastric symptoms a~e commoner in cases haying no pain with 
anorexia, flatulence, nausea and r~rely vomiting being the out-
standing complaints. Since there is an upset in the gastro-
intestinal physiology one rightfull~ expects a loss of weight 
and strength. 
Other features, of the common case are anemia, dehydration, 
fever, and general debility. On abdominal examination tender-
ness may be elicited over the left colon, the colon may be 
palpated as a rigid tube, there may be generalized abdominal 
distension and finally there may be no abnormal findings. Rectal 
examination often shows an infiltration due to edema, masses if 
there a~e complications, and increased bleeding. The general 
physical examination gives an idea of the condition of the pa-
tient. 
A proctosc9pic examination is invaluable. Over 90 per cent 
of the cases have the disease beginning in the rectum or recto-
sigmoid with gradual extension upward so it is within view of 
the proctoscope. The picture one sees depends on how far the 
disease has progressed but often a granular surface which bleeds 
readily on rubbing with a soft cotton swab is the first demon-
strable change. The mucosa appears edematous and congested. 
As the disease progresses, ulcerations appear throughout the 
colon until the point is reached where they may become confluent 
with little mucosa left. As healing takes place scar tissue 
forms and in the final stages all that may be seen is a scarred, 
contracted tube. 
The roentgenologic picture is valuable in following the 
process over a long period of time. Following a barium enema, 
one notes the 11 lead-pipe11 appearance of the involved segments 
due to the loss of haustrations. This technique has the added 
advantage that changes may be noted which are out of the view 
of the proctoscope. 
a 
Pathology -- The clearest description of the pathologic 
process may be found in Bargen's~text. He described 'the earli-
est change as a diffuse inflammatory reaction starting in the 
rectum and as"cending with the t=>.dvance of the .disease. The next 
stage begins with the appearance of edema throughout the in-
volved region, the third by miliary abscesses under the mucous 
membrane and the fourth by the rupture of these abscessBs with 
the appearance of miliary ulcers. The period of quiescence 
I'S 
he describesAone of gradual recession with the ulcers healing 
leaving pocklike scars. The miscroscopic changes confirm 
these gross findings~ 
Treatment -- The treatment of choice is medical but the 
results of medical management are disappointing. In the acute 
and subacute phases, rest in bed is of primary importance. 
~upportive measures must be started early to combat the diarrhea, 
anemia, dehydration, and vitamin deficiencies. The diet usually 
is of a smooth, low residue, and high protein nature •. Minerals 
such as iron, calcium and copper are usually added in the form 
-of salts. Atropine or belladonna is often used because of its 
effect in inhibiting the action of the parasympathetic nervous 
system and reducing intestinal motility. 
Depend~ng on what the physician believes the cause of the 
-disease, the following 11 specifics 11 have been advocated: poly-
valent dysentery serum, Bacillus coli serum, Bargen 1 s serum, 
dysentery bacteriophage, high Vitamin C intake and several 
others. The results vary in the benefits received from this 
~herapy. !ny improvement is likely non-specific and acts mainly 
in reducing the secondary invaders. 
Various antibiotics have been tried. 'fb.e sulfonamide:s 
(neoprontosil, su1familamide, sulfadiazine, sulfathiazole, 
sulfagnanidine, and sulfasuxidine) give the questionable 
4 
"good results. 11 Penicillin which does not affect gram negative 
rods cr Streptococcus faecalis gives little or no effect. No 
~ report has appeared using streptomyci~. 
When the condition can no longer be handled medically, 
surgery is resorted to mainly in the form of an ileostomy, 
partial colectomy~ or complete colectomy depending on the sur-
geon's judgment. Gattell11 gave as the indications for surgery: 
(1) Incapacity of 3 - 4 months every xear; (2) Failure of medi-
cal treatment; (3) Multiple fistulas and sinuses; (4) Abscesses 
from subacute perforation; (5) Malignancy and (6) Stricture. 
With this brief forward the main topic of this paper will 
be presented. The theories of causation will be taken up in 
the following order: 
I Chronic bacillary dysentery 
II Diplostreptococcus 
III Bacterium necrophorium 
IV Lymphopathia venereum 
v Fungi 
VI Vitamin and other deficiency states 
VII Allergy 
VIII Pyschosomatic 
IX Muscle spasm 
Many other suggestions as to the etiolog~ of this disorder 
have been advocated. They include tuberculosis, amebiasis, 
proteus, coliform and hemolytic streptococcus infections. They 
are not included in the discussion because insufficient evidence 
was found to make their inclusion of value or they may be ui-
agnosed as being distinct from ulcerative colitis. @ 
The paper concludes with a brief discussion of each theory 
:S 
and the author's choice of what he believes the close~ to the 
f'inal answer. 
.n 
Bacillary Dysentery 
Much has been written about chronic ulcerative colitis 
being a late manifestation of bacillary dysentery. Hurst~q 
stated in Sir Samuel WilkJ original work in 1875 describing 
the pathology of ulcerative colitis he pointed out that it 
was indistinguishable anatomically from dysentery. The 
majority of English writers support the view that there is 
a direct relationship between the two conditions and they 
are strengthened in numbers by the Canadian workers, 
especially Thorlakson, and in this country by Felsen, 
Winkelstein and others. 
From his work in World War I Hurst~noted cases of acute 
bacillary dysentery often returned with chronic ulcerative 
colitis. In 1921 he reported on the first three patients who 
had a clear cut history of dysentery, were diagnosed, and who 
later developed ulcerative colitis. After treatment with anti-3-i' 
dysentery serum he stated that the sympto~s cleared and the 
sigmoidoscopic picture returned to normal. How long this re-
mission lasted is not known. It was not possible to isolate 
the organism from the lesions but the author stated, which 
still is true, that. one can not detect the organism in chronic 
cases of dysentery or very rarely at best. 
Thorlakson in 1928 reported that he believed the reason 
1.5' 
one did not culture dysentery bactlli more commonly from these 
lesions was because of the technique used in obtaining the 
specimen. He advocated the use of a sharp cutting curette 
with a very small spoon and a long handle which could be used 
~ in going to the base of the ulcer. In his study he found the 
causeative agent in four of five cases of ulcerative colitis 
(three Flexner 1 s and one Shiga) but the other case he admitted 
could have some other etiology. 
0 
In 1931 liurst~repeated his viewpoint after ten years of 
trial with antidysenteric serum. In 1935 he modified his ideas 
n somewhat by saying 11 baci~lary dysentery or possibly an allied 
' 
parenteric organism is the infective agent primarily but apt to 
be chronic owing to secondary infection,;' In forty consecutive 
cases seen at his clinic, the bacteriologi~t isolated the fol-
lowing organisms from fecal cultures:-
B. dysenteriae Flexner - 5 
B. dysenteriae Sonne - 1 
B. enteritiditis Gaertner --1 
Salmonella morganic - 7 
B. asiaticus 4 
B. Friedlander - 4 
B. proteus 5 
B. pyocyaneus - 2 
B. £aecalis alkaligenes - l 
B. coli haemolyticus - 1 
Streptococcus hemolyticus - 1 
B. coli - in all cases 
Enterococci - in all cases. 
On the strength of this, Hurst concluded that bacillary dysen-
tery was a causative agent. 
In this country Felsen,~as long been a believer in the 
comraon pathogenesis of distal ileitis, chronic ulcerative 
colitis, non-specific intestinal granuloma and bacillary 
dysentery. He has isolated this bacteria from 14.2% of 70 
-cases of Qhronic ulcerative colitis, bacteriophage in 39.2% 
of 51 cases (of 100 controls he isolated it in one) and has 
found a diagnostic agglutination titer on serum of patients 
in 93.5% of 124 cases as compared with 4.6% in a control group 
of 300. In 1936 he reported on a follow-up of the 1934 Jersey 
., 
City epidemic of bacillary dysentery (Flexner) but the organism 
could not pe found in the fecal cultures of the majority of 
patients. In this epidemic so% of the cases healed completely 
with the "remaining IO%' developing chronic dysentery in the form 
known as distal (regional) ileitis or ulcerative colitis. 11 The 
following table taken from this paper shows how the chronic 
cases were divided: 
Table II Visible evidence of Ulcerative Colititis or Ileitis 
in follow-up of ~22 cases of acute bacillary dysentery 
(A) Roentgenographic evidence of chronic 
(B) Additional cases with sigmoidoscopic 
of chronic ulcerative colitis ~ 
(C) Chronic distal ileitis 
ulcerative colitis 
8 (6.5%) 
evidence 
2 (1.'7%) 
3 (2.5%) 
In his analysis of the data col~ected he came to the conclusion 
that through the ulceration originally caused by B. dysenteriae 
there is a secondary invasion of enterococci and coli organisms; 
--thus, he agreed with Hurst. Felsen 1 s worl{ can not be taken 
lightly for he made a thorough study of his cases over a period 
of 9 - 12 months and in all of the cases positive bacteriological 
results were obtained previously during the epidemic. 
Winkelstein'l
1
and co-workers at the J.I!It. Sinai Hospital in 
New York have followed cases in that hospital and have made 
several reports on the subject. They have found 2! - 5% of 
cases of bacillary dysentery became chronic ulcerative colitis 
aft~~ an epidemic. In 193'7 they reported the results they ob-
tained from 1929 - 1933 when they studied cases of ulcerative 
colitis for dysentery organisms, agglutinins in the blood and 
bacteriophage in the stools. Of 63 cases studied bacterio-
logically they recovered B. dysenteriae (Flexner) in 11%' after 
repeated stool examinations often having to do fifteen or twenty 
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on a pat~ent. Twenty percent had agglutinins in a titre above 
normal expe:ctancy (normal taken as Flexner 1: 100; Shiga 1:50 
and Sonne-Duval 1:20). In 36% of forty one consecutive cases 
specific bacteriophage was ~ound in the stool which was specific for 
one or another strain of dysentery. Winkelstein cautioned that 
atypical B. coli is often confused as dysentery so one needs 
agglutination by specific sera in a high titer for the organism. 
In all the bacteria he reported as finding in these case~, pre-
cautions were taken so that biochemical reactions were not re-
lied upon entirely and the organisms were checked by absorbed 
sera. 
Mackie and Gaillard in 1934 isolated the Flexner type in 17 
~ 
or 20.4% of 83 cases of ulcerative colitis studied. Ten of 
these patients failed to agglutinate stopk strains of dysentery 
bacilli to a dilution o~ 1:160. Six possessed no demonst~able 
agglutinins for their own bacteria, whereas, using Shiga type, 
eight agglutinated to 1:160, eight to 1:320, and one to 1:1280. 
On the basis of bacteriophage they found evidence of lysis in 
34%·of 75 cases o~ colitis, 10% in 90 control cases and in 
their series, from 16 o~ the 17 cases giving a positive culture, 
-
an active bacteriophage was isolated. They attributed their 
high success of positive cultures in that MacConkey's medium 
was used, cultures were taken directly from the ulcers through 
the sigmoidoscope and they had made frequent examinations. In 
their control series they found two of 102 cases had positive 
cultures ~rom the stool and another from swabbings of the colonic 
mucosa. Using agglutination reactions they found six of 103 
controls agglutinated stock strains to a titer of 1:160 and one 
to 1:320. Among their controls were many cases of ulcerative coli-
tis·who had no evidence of a preexisting dysentery infection. 
Not all reports have been favorable that infection by a 
Shigella can result in ulcerative colitis. Hardy and BulmerL~n 
1933 reported that they did not get the favorable results with 
polyvalent antidysenteric serum that Hurst reported. They could 
not isolate the organism in any of their cases. Buie and Bargen~ 
in 1933 reported they had done repeated cultures from 56 patients, 
with negative results for B. dysentery. In 1938 Brown and Bargen~ 
reported on the late results and relationship to ulcerative colitis 
of an epidemic in 1921 of bacillary dysentery which swept through 
towns in Minnesota, Oklahoma, and Indiana. Thirty-seven cases 
were studied and Shigella paradysenteriae (Flexner) was isolated 
in one case with a high agglutination titer of serum. Hern raised 
:1.'1 
points against any of the .common given causes as being the etio-
logical agent. In particular he objected to dysentery on the basis 
that the age incidences were dissimil~r and ulcerative colitis 
was not infective. More will be said later about these matters. 
Attempts have been made to experimentally produce ulcerative 
colitis or a similar pathological condition in animals using 
dysentery bacilli, endotoxin, and the Shiga exotoxin. In 1906 
Flexner and Sweet~0described the effects of feeding cultures to 
rabbits, and injecting into the duodenum but they could not 
produce any changes. On the basis that there might be an efTect 
using toxin they repeated the experiment of injection into the 
duodenum but again negative results. When the toxin was injected 
subcutaneously, intraperitoneally or, intravenously they suc-
ceeded in producing a picture "like colitis or dysentery" which 
indicated that the "poisoning was caused by the act of' eliminating 
poison by the intestinal mucosa." ~ They postulated the same process· 
took place in the human. Olitsky and Kligler~onfirmed this work 
using rabbits and after injecting the Shiga endotoxin intra-
venously they found the small intestines were practically normal 
lC 
at autopsy. The large intestines showed villi which were hyper-
emic, the mucosa swollen and revealing discrete hemorrhages and 
~ small ulcerations. No clear cut picture of chronic ulcerative \ . 
colitis has ever been produced by dysentery toxin. Lium and Porter3, 
in their work on dogs indicated that the process they described 
might be set in motion by toxin given intravenously but they did 
not produce a chronic picture in any of their experim-ental animals. 
Before progressing it might be well to briefly acquaint 
ourselves with the toxins of the dysentery bacilli. The Shiga 
strain produces a neurotoxin which in older literature was re-
ferred_to as an exotoxin besides an entero or endotoxin. The 
Flexner organisms produce only an endotoxin. Investigators 
., 
such as Olitzki, Bendersky, and Koch~&have.found that the growth 
phase (R or S) plays a large role in the toxin production, that 
strains vary in the amount produced, the media the organisms _grow 
in, and in the temperature at which they are incubated. Thus one 
observes that it is difficult to evaluate experimental results 
using toxins obtained under different conditions. Lium and 
Porter3,believe the ulcerative process which they have observed 
in the dog using toxins was not accompanied by ischemia but 
Penner and Bernheim~found they got vasoconstriction as the first 
demonstrable effect in dogs, cats, and rabbits. In dogs, which 
had not been operated on, no lesions were found in the large 
intestine following an intravenous injection ot: toxin but were 
confined solely to the duodenum. Lium and Porter~after operation 
found lesions in the large bowel so the location may be depend-
ent on an unnatural set of conditions as in their experimental 
animals. 
Before bacillary dysentery can be singled out as an etio-
logical agent of chronic ulcerative colitis the diagnosis of 
. 
the former condition must be firmly established. Recent advances 
lJ 
have been made in laboratory methods which aid in making a 
diagnosis which might otherwise be difficult. It is still true 
~ today as tt was years ago that the best time to isolate the organ-
' /' 
ism is early in the acute infection. The longer the disease lasts 
the more difficult to culture until fipally it is impossible to 
detect the bacteria even using rectal swabs. Whether the organ-
isms have disappeared entirely in these cases is doubtfu~ since 
with cultures taken through the proctoscope over the damaged area 
occasional positive results are obtained. It is known some cases 
become carriers for varying periods of times. 
Advances have been made in the culture media. Endo's, 
MacConkeyts, and brilliant green bile broth have been largely 
supplanted by Salmonella-Shigella (SS) and Desoxycholate Citrate 
media. The advantage·s of the latter two are that they inhibit 
to a larger degree the gram negative non-pathogens thus allow-
ing a larger inoculum and more important they give characteristic 
colonies which are easier to study~ Biochemical reactions have 
always been problematical, Throu~ persistant investigation 
variants have been found which gave variable reactions. Some 
strains have been detected which produce acid and gas in glucose 
and this would have ruled out their existence as members of this 
group By former investigators. An excellent paper on this phase 
of the bacteriology of dysentery may be found in Barnes~ article 
published in 1944 from the Enteric Laboratory of the u. s. Naval 
. 
Medical School. His chart of the biochemical characteristics of 
the groups is quite complete. 
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A controversy has existed for many years concerning what 
constitutes a diagnostic titer of bacillary dysentery in an 
agglutination reaction. In the cases presented which were at-
' tributed to be bacillary dysentery many of the authors relied 
on the agglutination reaction. Macki~~nvestigated the speci-
ficity of the reaction for Shigella dysenteriae and found there 
exists a minor agglutinin phenomenon with Escherichia coli. In 
the experiment animal he produced a high titer of hete~ologous 
agglutinins so he arrived at the decision that positive agglu-
tination reaction without bacteriological evidence did not con-
stitute valid proof of infection by Shigella dysenteriae. In 
the light of this hi·s widely quoted incidence as 20% of cases of 
ulcerative colitis having bacillary dysentery is made solely on 
bacteriological evidence. The Widal reaction has been exten-
sively used to establish the diagnosis of dysentery. Due to the 
fact that minor antigens are found between types, that a numoer 
of Flexner strains are not agglutinable or only slightly so when 
in~ the living state, and finally that unabsorbed sera gives 
numerous cross reactions le~ds one to the impression that the 
Widal reaction is of little or no use. 
Bacillary dysentery is usually of relatively short duration 
and the formation of antibodies is irregular. This may be due to 
the transient localization in the mucosa of the large bowel with-
out extensive invasion of the blood stream. Barnes~pointed out 
as have several other authors that fairly strong agglutinins may 
occur in individuals having no history o.f infection with the 
Shigella group; hence, no titer can be considered diagnostic. 
The agglutination reaction has a·use in identifying pure cultu~es 
~ isolated from patients. The bacteria are heat killed and tested 
against absorbed, type-specific anti-serums. Even with this 
no diagnosis should oe made by a serological test alone - con-
1~ 
firmation by biochemical studies is necessary• 
The existence of bacteriophage in the stools of an ulcer-
ative colitis patient has been taken as being diagnostic. Un-
fortunately, a high percentage of controls have the bacteriophage 
(Mackie, 1936) and one who studies the activity of this lytic 
~{) 
principle soon is impressed by the existence of polyvalent, 
bivalent and occasionally monovalept strains. It is not a difficul~ 
feat to train 'phage~ to increase ih titer against some strains 
of organisms and any result reporting the existence of bacteri-
ophage must have elaborate controls to prove their strains were 
monovalent and Winkelstein .. ,and others have not done that. 
Mention has previously been made that Her~?discounts the 
donnection between the two diseases because of a difference in 
age group, distribution, and infectiousness, Paulson~mentioned 
--~ :=::;:;. 
these same objections together with the fact that ulcerative 
-colitis does not ~resent the abrupt, brief attack of the ordinary 
case of bacillary dysentery. Epidemiological studies have shovvn 
-that asylums, pr2suns, hospitals, and military camps have the 
_ largest number of epidemics. This is accounted for by the 
aggregation of large numbers of men in close quarters. Out-
-breaks have been recorded in children wards of hospitals and 
. 
orphanages. From a statistical standpoint the greater number 
of cases should be found in males because prior to World War II, 
males outnumbered females in armies to a larger degree than they 
do today. We would expect more males to have chronic ulcerative 
colitis but cases seem to be quite evenly divided between the 
sexes. Concerning the age incidence, the majority of cases in 
this form of colitis are in.the second to fourth decade although 
cases have been reported from 2 - 80 years. One might expect more 
cases in the younger age group especially since dysentery occurs 
quite frequently at an early age. Dysentery exists in both 
14 
temperate and tropical climates - so does colitis. Contact trans-
mission in dysentery is frequent especially during an epidemic 
~ and not infrequently in sporadic cases since Zin(er,~uotes Shiga 
"' as saying contact cases keep the disease going almost entirely 
during the interepidemic period in Japan. Paulson&reviewed the 
records at Johns Hopkins Hospital and did not find more than one 
case of colitis per family. In over 900 cases studied at the Mayo 
Clinic, Bargen4 found 17 cases where more than one member of a 
family had the same condition. Notwithstanding evidence su.ch~.as 
this, t~e differences may be apparent but not real. 
From the evidence presented by the various workers a certain 
percentage of individuals with chronic ulcerative colitis have or 
have had bacillary dysentery. The incidence is probably not as 
high as the various authors have stated. Much"of the work was 
done on immunological, and bacteriophage evidence which the writer 
of this paper does not believe is valid proof,· in the ~ight of 
recent investigations. Maekie 1 s~estimate is over 20% based. on 
bacteriological studies. It is highly possible that some of his 
cultures were of the non-pathogenic Shigella group or weakly 
pathogenic and that some may have been ~Atypical E. coli. It is 
impossible to estimate on the evidence found how high the incidenoo 
should be. 
The subject of the relationship of ulcerative ~olitis to 
bacillary dysentery will be left with the feeling that new in-
vestigations are necessary. It may be proven later that dysentery 
is but one process which can set the colitis syndrome in motion 
-but its importance may be small. Any patient should receive the 
benefit of a careful bacteriological study for the proper manage-
ment of dysentery is important. 
l.b 
·0 
Streptococcu_s 
What is the role of the streptococci in ulcerative colitis? 
This question has puzzled investigators since it was first ad-
vocated by Bargen~in 1924 while working in Rosenow's Laboratory 
at the Mayo Clinic. A 11 diplostreptococcus 11 was described as 
being.the etiological agent in a patient under his care. In 
1925 Bargen and Logan reported on 68 patients whom they studied 
and f.ound positive cultures~in so% whereas in a control group of 
twenty healthy colons they found the organism in only one case. 
Their cases have increased in numbers and Bargen4reports finding 
I 
the bacteria he described in approximately so% of cases examined 
up to January 1, 1942. 
The morphological, biochemical and pathological investiga-
tions have been interesting. Bargen's original organism was 
described as a gram (~), non capsulated, non spore forming cocci, 
with little tendency to grow in chains, on blood agar grew as an 
alpha hemolytic streptococci, not fermenting inulin or mannite, 
preferred lowered oxygen tension and grew readily in Rosenow's 
dextrose brain broth. In 1925 he 3described the organism somewhat 
differently for he reported it was a lancet shaped diplococcus, 
occasionally capsulated, not bile soluble, always ferment~d 
dextrose, lactose, saccharose, maltose, raffinose, salicin and 
acidified milk shortly after isolation~ vVhen retested 4 - 6 
weeks after isolation the last six sugars gave varied results. 
The organism was still described as never fermenting mannite and 
inulin. In 1927, Bargen reported that 105 strains fell into two 
groups a~ regards mannite fermentation: forty one· were positive, 
sixty four negative. The diplostreptococcus is also supposed to 
be susceptible to 60° C for 30 minutes. 
The first question coming to mind is whether the organisms 
described were various strains of a large group which are 
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characterized by instability of fermentation or whether_there 
are numerous stabilized types of fecal streptococci. Numerous 
~ workers have indirectly settled this question by studying 
.: 
Bargen's organism. Torrey and Montu~for example.in 1936 studied 
(i·~ • 
five strains supplied by Bargen with the following results: all 
fermented raffinose, three were resistant to 630 0 for 30 minutes, 
one resisted 60° C but not 630 C and one was hea~ sensitive. All 
were negative to mannitol and esculin bile. Rodani.che, Palmer 
and Kirsner0tin 1943 made a thorough study of streptococcus pre-
sent in the feces of patients with non-specific ulcerative coli-
tis and found the enterococci and viridans group fell into de-
finite patterns of reactions. There is good evidence that there 
are numerous stabilized types of fecal streptococci and this 
diplococcus is not just ·one strain of the group but includes 
several. 
In order to strengthen his contention that he. had discovered 
. 
the cause o.f chronic ulcerative colitis Bargen~ te·sted his origi-
nal culture on rabbits. It might be well to add that Bargen did 
not have a pure culture since he also described a gram negative 
rod, likely E coli, which he did not attempt to seperate from his 
diplostreptococcus. Rabbits were injected with 2 - 5 cc. of a 
24 hour dextrose brain broth culture and sacrified when symptoms 
of diarrhea de~eloped, often witb blood and mucous in the stool. 
The seat of election was in the rectum and seemed to have pro-
gressed upward with lesions ranging from disseminated petechial 
hemorrhages and massive submucous hemorrhages to superficial 
ulcers of the mucosa. Of 190 rabbits injected intravenously 
fifty six developed lesions; ~wenty four had diarrhea with no 
lesions, seven had hyperplasia of mesenteric lymph gland, .sixty 
five had no lesions or diarrhea. Cultures were taken from the 
ulcers and a pure strain of diplostreptococci isolated. In 
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following his first work Bargen in 1925 reported on 139 rabbits 
injected intravenously with strains which were upractically pure 
cultures although some gram negative rods were seen. 11 This 
study in 1925 contained a note that better results were obtained 
if the animals were fed a special diet. This diet according to. 
PaulsonS'
0
was deficient in essentials_ for rabbits. Forty five of 
the series tested in 1925 showed colonic lesions without lesions 
elsewhere. In 1943~Bargen reported dogs gave this same picture 
wi tb. some having a bloody diarrhea so seve're that rectal pro-
lapse occured with characteristic lesions of ulcerative colitis 
in nearly all animals studied. Again in this same work he re-
ported, 11 Btrains of the streptococcus isolated from periapical 
abscesses of fifteen patients who had this form of colitis were 
packed into the pulp cavities of the teeth of dogs, previously 
devitalized. In seven- of the fi.fteen dogs so treated 'f chronic 
ulce~ative colitis'# developed between eight and twelve months 
after the inoculation, the evidence of this being confir.med by 
repeated proctoscopic examinations or the dogs and later post-
mortem study. 11 
This appears on the surface to be conclusive evidence that 
Bargen is correct. Paulson~ln 1928 set out with the purpose to 
prove Bargen's work. From three of thirteen cases he isolated 
a diplo~treptococcus which answered the criteria set up by 
Bargen. Six rabbits wer~ injected intravenously following the 
technique Bargen used. In none of the six was there diarrhea, 
at necropsy one showed a colon which was congested, a rectum 
showing multiple ulcerations, the remaining five were normal. 
The experiment was repeated on thirty four other rabbits, four-
teen of which showed lesions varying from mucosal to mucosal 
and submuc_osal inflammation. Using streptococci other than the 
diplostreptococci and isolating the organisms from non ulcerative 
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colitis patients, sixteen rabbits were injected with twelve 
showing lesions in the intestinal tract indistinguishable from 
~ the rabbits tested with the Bargen bacteria. Rafsky and Manheimsfi 
in 1932 repeated Bargen's work on vitamin deficient animals but 
none came down with anything resembling ulcerative colitis. It 
appears that otber workers can not repeat Bargen 1 s experimental 
evidence so until proven otherwise it cah not be relied on with-
out reservations. 
Torrey and Montu~who studied five cultures supplied by 
Bargen classifi~d them as variants of a heterogenous group of 
streptococcus known as the enterococcus. Kessel~ith five other 
strains from Bargen1 s laboratory found the organisms belonged to 
the species Streptococcus faecalis, Streptococcus mitis or 
Streptococcus sal~varius. This classification was on the basis 
of biochemical studies. Rodaniche, Palmer, and Kirsner~~did an 
extensive study of the feces of ulcerative colitis patients ·in 
order to determine if any particular streptococcus predominated. 
Their results are presented here. 
Analysis of 216 Strains of Non-hemolytic Streptococci 
Isolated from Feces. 
Enterococcus Viridans 
~o:oc-- ... ~---.....,...-""""'""~~~str ... e--pt'"7l-....... =~<:~----..!'7J.-----.. !.-¥ -::;...;>'!,.· .. -~i""---- -
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Strept. Strept. 
fec~lis liquefaciens 
Strept. bovis ' Strept. 1unclas-' 
equinus (varient)'solivariusJ sified Total 
~ ~J ~- - ~~ = - - i ·~· -~ --
Six normal 
persons 
Ten patients 
with ulc. 
colitis 
23 
118 
Three patients 
"'-vi th other 
-conditions 10 
Total l51 
4 
5 
0 
9 
l 
i 
j 
( 
i 
l 
1 0 0 
0 11 20 
1 0 0 
2 11 20 
1 
1 
19 
3 
23 
29 
173 
l4 
216 
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Kessel's3~results with Bargen 1 s cultures correspond closely to 
Rodaniche, Palmer and Kirsner's so possibly the diplostrepto-
coccus is a member of the enterococcus group~ Of 1~3 strains 
'isolated from ten patients with colitis Rodaniche eta~tfound 
Streptococcus fec~lis in 118. Fortunately, they do not postulate 
it causes ulcerative colitis since more confusion would be added 
to an already Perplexing pi·cture. 
The diplostreptococcus has been isolated from the blood 
stream and heart of patients ending fatally. Bargen does not 
give the incidence of positive cases. It has also been·found by 
Rafsky and 1\~anheims&bi.n the stomach contents of a case of carcinoma 
of the cardiac end of the stomach. It has been reported.in normal 
stools occasionally, in the discharges of cases from ulcerative 
colitis in an incidence varying from 0 - so% depending on who did 
the reporting. If the organism is not an enterococcus other means 
than the thermal death point and the mannite reaction must be 
found since of the total strains supplied by Bargen eighteen of 
twenty were not killed at 60°C for thirty minutes as tested by 
Kessel, Torrey and Montu and Sherman. The mannite fermentation 
is variable in 42% of cases so a rather high incidence of varied 
reactions eliminates this as a differential point. Bargen~says 
the mannite reaction is only occasioh~lly positive. 
Jackman and Bargenihave reviewed the records of 900 patients 
with ulcerative colitis which they believe were caused by Bargen 1 s 
organism finding 17 (1.9%) belonged to families in which two or 
more members had the disease. Five members of one family were 
treated for this same condition. The rareness of the cases argues 
ag~inst the contagious nature of the condition and it may be that 
the few cases were purely coincidental. Another factor stressed 
by Bargen~is the predisposition to this organism in some patients. 
Most common cause of this in his experience are infections of the 
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upper respiratory tract, including tonsillitis, bronchitis and 
pneumonia. Distant foci of infection in the tonsils, pulpless 
~ teeth and gallbladder were sited as initiating attacks of colitis. 
_.? 
~-
1 
Psychic factors in some patients have laid the groundwork for the 
onset of the condition in a limited number of his cases. He be~ 
lieves the causative agent is already present in many instances 
but does not give rise to symptoms unless resistance gets low 
which may be one way to account for the recurrent attacks. 
After reviewing this work the question of the reliability of 
all Bargen's proof arises. He has not presented sufficient ex-
perimental evidence of the specificity of the reaction to the 
diplostreptococcus. Thos~ who do not agree with him on the clas-
sification of the organism present strong evidence that he may 
have been working with variants of the enterococci. Finally, he 
appears correct that the organism is present in a higher incidence 
in ulcerative colitis patients than in normal people. 
The problem still exists as to the exact role of the diplo-
streptococcus. In the final outcome it maybe the chief secondary 
invader and cause many of the recurrences. It may be that in a 
high number of cases it combines with some as yet unknown factor or 
factors to produce the changes described. 
If the streptococcus does play so important a role, the recent 
advances in chemotherapy and ~~tibioties should aid materially in 
cutting the incidence of the condition. Bargen~found that from 
1925 - 1931, 871 were of the streptococcal variety of a total of 
1,.573 consecutive cases. Pollardsf-as used succinyl sulfathiazole 
(sulfasuxidine) in 36 patients and found what he considered a 
definite and at times dramatic response in 77% of the ~ases. He 
attributed the improvement to the alteration in the bacterial flora 
of the gut $0 that the biochemistry of the gut was returned to a 
more normal state. It is too early to ma~e any definite conclusions 
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on this matter. Chronic ulcerative colitis is listed as one o~ 
the conditions in which penicillin is ine~fective so the evidence 
~ indicates that any effect is in a secondary manner of aiding the 
~k 
bowel to handle the flora present and riot by attacking a strepto-
coccus which is causing the condition. 
> 
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Bacterium necrophorum 
Dragstedt~ Dack and Kirsner~studied the bacteriology of 
ulcerative colitis for a period of eight years. In 298 cases, 
70% had a nonsporulating strict anaerobe which grew well on 10% 
sheep blood - veal infusion agar. They gave the name B. necro-
phorum to their organism and stated it might be identical with 
E. n3crophorus isolated by Bang in 1890 from cases of calf diph-
theria and B. funduliformis described by Halle as causing ulcera-
tive lesions in the mouth. 
They could not find the anaerobe during quiescence but could 
readily find it during acute exacerbations. Using complement 
fixation and agglutination tests specific antibodies were found 
in the blood of patients but not in normal individuals. The titer 
was found higher for the patient's own strain and during acute 
attacks the titer rose. 
They believed the organism was probably present in the normal 
alimentary tract of man and monkeys and became pathogenic when some 
additional factors produced necrosis of the mucosa to furnish con-
ditions suitable for growth. The bacteria was not invasive. 
Melene~~h~s found this anaerobe in three of forty cases of 
ulcerative colitis and in nine other patients who had intestinal 
disease. He did not believe it was importa:g.t~in colitis and 
neither do many other workers. 
n 
Lymphopathia Venereum 
A few cases of ulcerative col5tis have been.attributed to, 
an infection with the virus of Lymphopathia venereum. Goodman~~ 
found in the clinic at Johns Hopkins that in twenty urtselected 
cases of proctitis or colitis without rectal strictures, seven: 
t 
had a positive Frei test. At autopsy, MacCallum's anatomical i 
diagnosis of one of these cases was chronic ulcerative colitis 
with Lymphopathia ven?reum infection. Four Qther cases with 
rectal strictures showed a positive Frei test. On this basis 
Goodman believed the incidence was too high to be coincidental 
and he postulated there might be a rel~tion between the condi-
tions in a certain number of cases. St.afford,}lad three negroes 
with ulcerative colitis who had a history of having Lymphopathia 
venereum anq who still had a positive Frei test. A few other 
scattered cases have been reported. 
Paulson and Kravetz5~ook up the question of the possibility 
-
of a relation between the two conditions. Using a muco-purulent, 
material which had been aspirated from the rectosignoid of a 
patient having both conditions and filtered through a Seitz and 
Berkfeld N filter, they ran intracutaneous tests on thirteen 
~ -
' 
patients having ulcerative colitis without a positive Frei test 
and on six with a positive. Those who had a response of 5 mm. 
or more and lasting for nine days were called positive. All 
the positi~e cases with the Frei test were positive to this 
. 
antigen whereas in the control group twelve of thirteen patients 
were negative while one gave a doubtful reaction. They suggested 
the inciting agent was unlike a toxin, bacteria or foreign pro-
tein and was possibly a virus within the intestines. 
Rodaniche, Kirsner and Palme~,performed Frei tests on 
thirty three cases of ulcerative colitis with and witnout stric-
tures. Thirty one gave negative results whereas two were positiv~. 
Using neutralization tests for Lymphopathia venereum, hoth 
with positive Frei tests gave confi~1atmry evidence. Attempts 
were made to isolate the virus in these cases and in four con-
trols who had the venereal disease but no colitis. In the con-
trol group they found the virus in two of the four patients but 
could not find it in either of the colitis patients. They con-
cluded the virus could have predisposed the colon to other 
necrotizing agents by producing lymph stasis but they found no 
evidence that colitis could be caused by Lymphopathia venereum. 
The evidence seems.to be in fa~or of a few cases of ulcer-. 
ative colitis being caused by the venereal infection. The in-
cidence is not known but is probably minimal. As is true of 
many of the suggested etiological agents more work is necessary 
before final conclusions can be drawn. 
Fungi 
Swartz and Jankelsont.?n 1941 and Henderson and Pirikertonzbin 
1942 studied the pro~lem of fungi causing ulcerative co~itis. 
Swartz and Jankelson found fungi in the stools of 87.5% of ulcera-
tive colitis cases as compared with 33.3% of controls. In 16 of 
24 cases geotrichum versiforme (mycoderma) was cultured in the 
colitis and in 20.8% of the control cases. No particular fungi 
could be found consistantly in any of the cases~ 
Henderson and Pinkerton~resented a case in which Histoplasma 
capsulatum was found in the ulcers and stools. They believed the 
portal of entry was through the gastro-intestinal tract and this 
farmer was a rare case of an uncommon cause of colitis. In a 
review of the liter~ture twenty five cases of histoplasmosis were 
found and eight·of these had 11 chronic enteritis. 11 
In conclusion fungi are unimportant in the majority of cases. 
2E 
Deficiency States 
One of the important factors in managing cases of ulcerative 
~ colitis is proper nutrition of the patients. Because of the 
severe diarrhea there is an upset in the nor.mal metabolic pro-
cesses in the gut and deficiencies ~~ common, Mackie
3
,found in-
dications of deficiency disease in 4?~ of 75 cases studied in 
his clinic. The tongue was most commonly involved with inflam-
mation of the fungi form papillae to smooth atrophy being ob-
'-" 
served. Incipient pellagra manifestations such as dermatitis 
were hoted in a few cases. In seven individuals ~he protein 
and mineral metabolism showed a marked deviation from normal 
with an inverted albumin-globulin ratio and in 31 of 39 cases 
of anemia of the hypochromic microcytic type there was·a re-
sponse to· iron therapy. The mouth lesions were interpreted as 
being due to the Vitamin B complex but yeast and liver therapy 
. .. 
was of little or no value. There were skin changes suggesting 
a deficiency of Vitamin A. 
From Mackiets work two main possibilities suggest them-
selves: (1) The colitis is secondary to the deficiency and (2) 
The deficiency follows the coli tis. Mackie be.lieves the latter 
is the correct view. Not all authors agree however. 
From time to time various vitamins have been singled out 
for study in this disease. Bercovitz and Page~found an avita-
minosis especially of Vitamin C in spite of an intake that would 
' 
maintain a normal saturation in a healthy adult. From their 
observations that there is a prolonged prothrombin time in many · 
patients and that rectal bleeding was markedly diminished by 
treating with Vitamin K and bile they believed there was often 
an avitaminosis which could account for some of the muco~s 
membrane hemorrhage. They have concluded that the ·s·;;mdrome of 
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ulcerative colitis was not confined to an altered physiology of 
the colon in all cases but was also mgnifest by (1) altered 
c=l absorption and utilization of foodstuff, (2) an impairment of 
the insulin mechanism as indicated by alte!ed dextrose tolerance 
tests, (3) generalized decreased capillary resistance and (4) 
altered blood coagulation by a decrease in prothrombin content. 
f:', 
Page and Bercovitz~in 1943 studied the problem of Vitamin 
A absorption in ulcerative colitis and ~ound the plasma level 
did not rise as high in these patients as in a control group. 
This was accounted for by a decrease in absorption since they 
felt that it was generally accepted Vitamin A levels bear no 
direct relation to body stores, which ruled out to thei~ satis-
faction the possibility of a subnormal amount in the liver which 
is the principal reservoir. Vitamin A studies in monkeys in-
dicated that with a deficiency there was a change in the bacter-
ial flora with the predominating organism streptococci. Other 
s~udies have shown that with this avitaminosis there was a de-
crease in the goblet cells in the colon, mucous production de-
wit~ 
creased and~the loss of this protective cpating the large bowel 
became more prone to infection. 
Gillslbelieved the natural fluctuation of the disease sug-
gested the possibility that the syndrome might result from a 
lack of some factor controlling colonic function. Six cases 
were selected for study and each day were fed uncooked pig's 
intestine. One case followed from 1938 - 1944, showed complete 
relief from symptoms when this preparation was a part of the 
regular diet. ~fuenever he stopped~ three exacerbations occured 
but responded to the same treatment. Three other cases showed 
improvement but two of these relapsed in spite of the ingestion 
of the int-estines and in the 
.,_ 
last two no response was noted. 
Gill did not believe he had proven a deficiency of an intestinal 
0 
factor since the improvement might have been coincidental or 
psychological. 
As has been stated earlier there is a question of which 
comes first - the deficiency or the ulceration. No proof could 
be found that cases had resulted directly from deficiency states 
but this should not draw one's attention from the importance of 
proper diet. It has been demonstrated that serious dietary 
problems arise after the colitis b~comes marked. All workers 
including Barge~, Mackie111 and .Jones,,found that patients were 
markedly undernourished even after intensive treatment of 
vitamins, proteins, transfusions and minerals in many cases. 
As part of the routine treatment all these secondary factors 
must be attended to early. 
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An Allergic Phenomenon 
Andresen,was the first to draw the attention of allergists 
t 
to the syndrome o~ Ulcerative colitis in a report on allergic 
manifestations in the gastro intestinal tract in 1925. In re-
viewing the literature, no earlier mention o~ this phase of 
etiology could be found.· The author did not elaborate bn this 
other than to list the condition as a manifestation. 
The first case histories o~ patients with what seems to 
be true ulcerative colitis were by Moore in 1931 when he re-
ported one child who had the condition in whom a history of 
sensitivity to milk was the outstanding feature. The second 
ease was a man who was sensitive to various foods. In testing 
for the offending agent Moore~differed from more recent in-
vestigators in that he used skin tests. More will be said 
later of the better technique of handling these cases and de-
tecting the allergens. 
In 1933, D'Abora and Andrese~qpresented a paper on ulcera-
tive colitis in wh~eh allergy was stressed. In a series of 
fifty con~eeutive cases of ulcerative colitis treated on the 
gastro intestinal service of The Long Island College Hospital 
over a per~od of fifteen years they had two deaths and these 
were caused by complications. In 33 cases food allergy was 
demonstrated to be the cause and these were all successfully 
treated. Milk was the offender in 84% of the cases and the 
only one in 40%; wheat in 18%; tomatoes in 15%; oranges in 
12%; orang$S and potatoes in 12% and egg in 9%. 
In 1942 Andresen,presented his observations on the path-
ology, symptomatology, allergic nature and treatment of ulcer-
at·iVe colitis. He contended that all the s-ymptoms could be 
explainable on an allergic basis since diarrhea and the other 
00 
n \ . 
classical sy.mptoms of this condition are the result of the 
gastro-intestinal tract being the shock organ in allergic 
states. The pathological findings in early ulcerative colitis 
according to him are identical with those produced experiment-
ally in humans and animals by allergy and the 11 close resem-
blance between mucosal lesions of ulcerative colitis and al-
lergic reactions in skin is obvious. 11 
In a discussion of Andresen's paper Gray£~states that the 
mucous membrane of the gastro intestinal tr~ct has long been 
recognized as a shock tissue. Allergists believe with some 
experimental proof that atopic reagin may be ~ixed in any 
tissue of the body. If it is fixed in the colon, Gray con-
tends that it is reasonable to conceive that the allergic and 
inflammatory reaction in the colon can occur when excit~d by 
the specific antigen. 
There have been attempts to explain the chronicity of the 
~ 
condition and Gray offers the suggestion that after repeated 
attacks of these allergic reactions in the mucous membrane of 
the colon secondary infection may occur at the site of reac~ 
"~ 
tions and a non-specific ulcerative colitis may develop. 
Mackie~believes that the local sensitization develops 
upon a tissue inflamed as a result of some other factor. Just 
what this factor may be is not clear. It may be a bacterial 
allergic rea-ction where the bovml becomes sensitized and re-
sponds to a shocking dose. Bacterial allergy as this would be 
very difficult to prove in the human. Andresen1believes in the 
importance.of bacterial allergy since after presenting evidence 
of the frequency of an acute infection preceding the attack of 
ulcerative colitis he states that he believes the bowel has 
become sensitized as a result. 
3] 
Ma~ki'~~re£ers to divide an at~ack of ulcerative colitis 
into four phases. He,has studied 200 cases through at least 
one cycle and has found at one time or another good evidence 
of allergy on the basis of symptoms and appearance at proctos~ 
copy in response to successive addition and withdrawal of 
.suspected foods in 60% of cases. The incidence of positive 
evidence in the different phases is as follows:-
Phase I -acute activity of the disease 70% positive. 
Phase II - convalescence - 10% positive. 
Phase III- quiescence - 2% positive. 
Phase IV - early recurrence ~ 18% positive. 
The low incidence in Phase III brings up the point whether 
the colon in this stage is refractive to the al~ergen and thus 
the negative result. The author of the paper did not state why 
he thought there should be such a variation in reaction of a 
sensitized tissue other than his contention that his evidence 
strongly substantiates the viewpoint that allergy is important 
in this condition. 
Brown,,although believing sensitivity or allergy is a 
factor, prefers to stress its importance in an exacerbation 
rather than as a primary agent. Several other workers have 
mentioned the possibility of allergy as a precipitating factor 
of a recurrence but do not believe it is of importance as the 
primary etiology. 
Hare,
2
ln 1935, found that 85% of 38 patients with chronic 
ulcerative colitis had definite family or personal histories of 
allergy. She noted its occurrence in adolescents and young 
adults, especially in females, and its precipitation by acute 
infection. In this latter respect she agrees with Andresen, 
Jones and others. However, other investigators have failed to 
note family histories as being as common as she states. 
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The. best work on the managemen~ of these patients who show 
an indication for allergy as the cause of their condition is 
~ probably that of Rowe~in 1942. He detailed the historie~ of 
" 
11 patients with chronic ulcerative colitis in whom allergy, 
mainly foods, was proved to be the causative factor. Incident-
ally, he reported the first published record of complete relief 
~th pollen therapy in a woman who was negative to skin tests 
except for a one-plus reaction to Red ~op and Curly dock pollens~ 
This patient had mild hay fever in the fall from 1918 to 1923 
an~ in whom a dietary history o£ belching following the ingestion 
of eggs was elicited. 
Ski~ testing is of no definite or uniform help in detecting 
senEitivities. The best results of detecting the offender is by 
the use of diet but Rowe and Andresen differ as to how this 
should be carried out. Rowe uses more the elimination diet 
whereas Andresen states that this should be m€ntioned only to 
be condemned since in the majority of conditions these individ-
uals have enough difficulty of maintaining adequate nourishment 
without throwing an additional burden on them. Andresen uses a 
standardized diet which is more liberal than Rowe's. 
In his observation of these patients RoweG,has noted that 
allergic colitis, especially when caused by foods, results in 
··~ 11'd~arrhea~ mucus, bleedingJtenesmus, pain and cramping. This 
- localized allergy produces inflammation, mucord secretion, 
increased capi_llary permeability or smooth muscle spasm in 
varying degrees." To account for the ulcerations he states 
that they may arise from superimposed secondary infection from 
various b·owel bacteria or possibly from lesions similar to 
canker sores in the mouth with the resultant pathological pic-
ture depending on the degrees of resistance to infection. How-
ever, not all cases of ulcerative colitis are due to fooa allergy 
n- /' 
or any other type of allergy since he described 4 cases in 
which some other unknown etiology was the cause. 
In concluding this part of the paper it becomes more dif-
ficult to evalu~te the role of each factor in the picture. 
From the evidence presented not too much importance can be' 
attached to the argument that allergy is the primary agent in 
chronic ulcarative colitis. The ~rguments are not conclusive 
that the cases they presented were due to allergy only and an-
other agent could easily ~ve been present. It does seem pos-
·sible that it ~ay be,of importance in precipitating an attack 
once the foundatiQn of the disease is firmly established. 
Further il.1Vestigati.on is necessary. 
_-::,.___-
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Psychosomatic Aspects 
The attention of investigators was drawn to the.psychogenic 
~ aspect of this condition by the work of Murra~~while working in 
the Constitution Clinic of the Presbyterian Hospital in New York 
under Dr. George Draper. Murray noticed that in twelve patients 
suffering from "bloody diarrhea or ulcerative colitisu there was 
a closB association between the time of emergence of a difficult 
psychologic situation and the onset of symptoms. 
It is the experience o£ most workers in this field that the 
state of emotion in an individual is expressed in many cases by 
hypermotility or spasticity of the colon and probably also by 
hypersecretion and vasomotor disturbances. This linkage may re-
sult in serious physical conditions which depends, in Murray's 
experience, on 11 (1) whether the emotional conflict is deep seat-
ed, chronic or not easily settled; (2) whether there is a spe-
cific organism~ or the individual is predisposed in some way by 
heredity, early training~general physical or nervous makeup to 
colon ·afflictions.u This generalization appears true in cases 
of ulcerative colitis. 
Of Murray's caa~s~seven were men, all unmarried, and six 
were "tied to their mother's apron 11 and the other had a mother 
substitute in an older sister. For the most part the colitis 
onset was associated with the conflict between mother-tie and 
desire for. marriage. The outstanding trait in these patients 
besides fearfulness was their emotional immaturity which, in-
cidentally, differs from the gastric ulcer patient who gives the 
impression of a greater e~~tional development. The diarrhea is 
accounted for pn the bas2s that it is an infantile response to 
fear thu~ the pattern may be laid doym and not outgrown. 
Following this report Murray,1fn a second paper emphasized 
that it is not a sudden fright which causes the difficulty but 
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is usually a new situation which keeps the patient in a constant 
state of apprehension. This was shown in the excellent presen-
tation of the case where a girl confronted with the knowledge 
that her lover had been deceiving her schemes to become pregnant 
only to find that two earlier abortions have resulted in her 
sterility. The history _of this particular person is interesting 
in that for several years she has been bothered by bouts of 
diarrhea each time her lover visited her avartment and when 
being questioned about her affair she was repeatedly seized by 
severe cramps and had to be excused. The examiner on changing 
the subject noticed that the patient's symptoms subsided and he 
could precipitate an attack by questioning so he arrived at the 
conclusion that there was a close association between the emotion 
and the colon irritation. It is possible that the cramps were 
an expression of an escape phenomenon •. 
Sullivan,£ecame interested in Murray's report when one of 
the latter's cases came under his care in the New Haven Hospital. 
In an investigation of fifteen cases he&;ound that twelve were 
between the age.s of 20-30 years and although other workers do 
not find age distribution to be of importance as does Sullivan, 
he stresses that individuals at this age are called upon to 
assume adult responsibilities and at the time when an individual 
establishes himself financially and sexually. The most signifi-
-t 
cant in the histories was the amazingly close chronological as-
sociation between emotional episodes and the bloody diarrhea. 
rn eleven of the fifteen cases the bloody diarrhea began within 
48 hours of the emotional upset. Exacerbations of the diarrhea 
were as closely dependent on the emotional state as the primary 
attack. Incidences of psychogenic factors were said to be the 
causative basis in 60% of the chronic ulcerative ~ases and ac-
cording to Sullivan the primary etiology in 75% of the cases. 
The impo~tant points of the histories are in the accompany-
ing table taken from Sullivan's paper. In order to implicate 
~ psychogenic factors as the etiological agent some mechanism of 
the proce~s should be fundamental. Sullivanbfpeculates that the 
disease is closel-y related to "neurogenic diarrhea.~ "Emotion, 
through the vegetative centers in the diencephalon, drives the 
contents of the small intestines down into the colon. The enzyme 
activity of these contents may be of a higher digestive power 
than normal or the natural protective powers of the mucosa of 
the colon may be lowered and when surface digestion of the mucosa 
occurs, bacterial invasion is made easy and acute ulceration re-
sults. n To account for the chronic state he SJ?eC'lJ.lates that ~ 
when the situation can not be solved or the patient is unable to 
face the problem, the hypermotility of the intestinal content 
persists and constant irritation results. Remission occurs when 
the reparative processes of the colon gets the upper hand. 
Daniel~;investigated cases from the aspect that this con-
dition might be a psychosomatic disorder and he reported on 
fourteen cases. In hies group eight showed a pathological at-
tachment to a relative and six of these showed a close cor-
relation between the onset of the disease and the death of the 
relative. In two unmarried members, indecision about marriage 
was ~arked and in two others engagement and marriage were the 
precipitating factors. Money difficulties were outstanding in 
the history of four others and in two married members of the 
group childbirth preceded the onset of the symptoms. He found 
that all members were poorly adjusted sexually. 
In a later review of the subject the same author~reported 
on the personality structure of these patients. The majority 
were self centeredJ dependent, and apt to be emotionally and 
sexually immature. Important in the psychotherapeutic approach 
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was the mental depression associated with the disease. In some 
instances a strong unc~nsoious suicidal drive seemed to be or 
r-J importance in the severity of the disease process with the de-
pression usually reactive in nature. Although diarrhea was the 
predominant SY$ptom, various hysterical conversion and anxiety 
symptoms were common. 
Wittkower~from Tavistock Clfnic at St. Bartholomew's Hos-
pital in London made a careful personality study or forty pa-
tients with colitis. In thirty seven the onset was antedated 
. 
by a psychological abnormality or a definite psychological dis-
! 
oPder well beyond the range of normal. In this group no .uniform 
personality type could be established but obsessionals and, hys-
terics were prominent. As children these patients clearly 
showed psychological patterns which in adult life became in-
tensified to an unmistakably abnormal degree without any 
obvious common factors. After careful analysis of his data 
he divided the cases of colitis as follows:-
Group I - describe themselves as over-conscientious and/ 
or over scrupulous children and characterized 
later in life by obsessional traits. 
Group II - describe themselves as exciteable in childhood 
and later have hysterical traits. All were 
female. 
Group III- quiet, unassuming, accomodating behavior in 
childhood and as adults have a depressive or 
a schizoid trend. 
Group IV - all those not in above groups. 
These groups were not clear cut entities with Group I and 
II overlapping cDnsiderablybut it seemed to be a useful classi-
fication since only a limited number were in Group IV. Dapiels 1~ 
has commented favorably on tnis division of patients. 
All the investigators mentioned so far in the discussion on 
psychosomatic aspects of this condition believe the psychic 
factor is the primary etiology or at least plays a large role in 
38 
preparing the colon for infections by organism which are napable 
of producing pathological lesions under suitable circumstances. 
In a discussion of Sullivan's paper Jones stated that in ~o-Jl 
thirds of 100 cases which he and Urmy had followed at the Massa-
chusetts General Hospital psychogenic dist~~bances seemed re-
sponsible for bringing on exacerbations and in the whole group 
acute upper respiratory infections, emotional or nervous up-
heavals and possibly pregnancy, were the most obvious elements 
entering into the onset of the disease. Many others agree with 
Jones on the importance of psychic factors causing an exacerba-
tion but discount the belief that the picture in this condition 
similates a psychosomatic disorder. 
It is obvious from these few papers which have appeared in 
the literature that certain cases have been picked out and at-
\ 
tempts made at generalities after studying cases which seem to 
be special in many aspects. It seems to be true also that again 
we are faced with the situation where each specialist views the 
case with a somewhat prejudiced viewpoint and limits his investi-
gation accordingly. 
That Jones may be right in his stressing the high frequency 
of exacerbations due to apprehensio~ as the precipitating factor 
is becoming more widely accepted. Vfhether the apprehension was 
present before the diseased colon or the latter preceding the 
• former ahd laying the foundation for a nervous disorder is a 
debateable point. The exact role of pychosomatic disorde~s 
might be easier to investigate and a better understanding of 
the complete picture be possible if the issue could be settled 
___ but as those interested in this subject state much more ~nvesti-
gation ~s necessary. 
The wide influence of apprehension on the physiological 
makeup of the body is better understood than it was ten years 
3! 
n 
ago when some of these papers were published. Possibly a corre-
lation of spasticity of the colon through an autonomic stimula-
tion on a psychosomatic basis with Lium'~~theory as to the cause 
is the true answer since this may be the cog which sets the 
pathological process in motion. Whatever the answer, psycho-
therapy is of benefit to most patients although this does not 
imply it is the cause. With so many other debilitating ill-
nesses reassurance goes a long way with its benefitial effects. 
~ 
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Muscle Spasm 
Lium,fnd Lium and Porte~Jrrave investigated the problem of 
the etiology of ulcerative colitis from an experimental view 
point using colonic explants in dogs. Thei-r work at the Mallory 
Institute was intend~d to show that the main difficulty is~an 
upset of the normal physiology of the colon~ Colonic explants 
were chosen as the most suitable preparation for study o~ the 
reactions of the colon under direct vision. The results of 
their investigation are best explained in their own words. 
"When severe spasm of colonic expla.nts was induced by 
mechanical irritation, by parasympatheticomimetric drugs or by 
Shiga toxin, a markedly injurious effect of the mucosal surface 
resulted. An initial outpouring of mucus was followed by a 
more serous fluid at a time when the goblet cells of t~e mucosa 
were found to be empty. Hyperemia and hemorrhages into the 
mucosa were commonly observed and ulcerations appeared in many 
instances. Over the area of these ulcers no mucus was secreted 
until healing had occurred. Even after apparent healing, the 
mucosa was more sensitive to trauma than normally. That these 
deleterious effects were not produced by ischemia secondary to 
muscular contraction is suggested by negative results of is-
chemia without muscular contraction produced by light ether 
narcosis and by a solution of the posterior pituitary. 
Lium reasoned that if spasm is a prime factor, the path-
3b 
ological changes should be in those parts of the colon with the 
most powerful musculature and such is the case since Rankin, 
Bargen and Buie found that in 95% of patients the disease com-
menced in the rectum where the strongest musculature exists. 
Elsewhere in the intestinal tract the process should be expected 
where the strength of the tenial bands exceeds that of the cir-
cular fibers. To account for the cases where the process did 
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not commence in the rectum or rectosigmoig and areas of focaL 
colitis existed elsewhere Lium suggested that it was possible 
localized spasm had developed in one section without involvement 
elsewhere. Supportive evidence that this might be the case is 
the appearance of ulcerative lesions in the colon above an ob-
struction due to a carcinoma of the bowel. 
Although not attempting to prove or disprove by their in-
vestigation that the dysentery organism set this pathological 
process in motion, Lium and Porter found that if the dysentery 
toxin were injected intravenously in the dogs w~th colonic 
implants they could produce the picture whereas by direct ap-
plication of the toxin to the mucosal sur~ace a negative re-
sponse resulted indicating that the dysentery toxin did not act 
as a specific poison to the epithelial cells. 
There is experimental evidence that the reasoning of these 
investigators may be correct since Light, Bishop and Kendal~in 
1933 showed in rabbits using pilocarpine that muscular spasm 
may lead to erosion of the mucosal surface of all portions of 
the intestinal tract, including the colon. C~amer, and Kingsbur,r,3 
found that Vitamin A is essential for normal functioning of the 
mucus secreting cells in the gastro-intestinal tract and the 
deficiency of such mucus encouraged ulcer forn1ation. Tilden 
and Miller~produced such ulcerations in the colon with a diet 
deficient in Vitamin A. More will be said later about tbe role 
of avitaminosis in this disease but suffice is it to say that 
the evidence is suggestive for the need of this vitamin for 
propep therapy and this may oe the reason why. 
Lium and Porter3bat necropsy in six cases of ulcerative 
colitis demonstrated that the severest lesions were in the 
? 
rectum and overlying the tenial bands. This distribution of 
the lesions over the most powerful muscles of the colon 
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strengthened their argument that the disease is caused by 
hypermotility and spasm of the muscles. The cultures of stools, 
smears from ulcers and the agglutination·reaction for dysentery 
organisms were ~egative on five patients. On the other B. enter-
itidis was recovered from the blood stream at autopsy. 
Lium~did further work in dogs on the effect ~f removing the 
coeliac, superior and inferior mesenteric ganglia. A foul di-
arrhea, with mucus and blood, was the outstanding feature to-
gether with an increased rectal activity. In four of the nine 
dogs which came to autopsy peptic ulcers were found. These 
effects can be explained by the removal of the inhibiting action 
of the sympathetic system allowing the parasympathetic control 
to predominate. 
Portis, Block and Nicheles~~Jorked on the premise that in-
creased motility of the small intestine might precede ulcerative 
colitis and bring active trypsin into the colon to produce an 
irritation which would lead to ulceration and infection. In 
patients with an ileostomy feces was collected and analyzed 
with no increase in trypsin content found. Using dogs, they 
found that if trypsin solution were perfused through the colon 
a marked irritation, hemorrhage and large amount of mucus per-
sisted for days or weeks. They concluded their results had not 
proved this was the case in the human but felt they had not 
experimented sufficiently to disprove it. 
No experimental work could be found which disproved or con-
firmed Lium's theory. If he is correct, it appears that the 
spasm or increased motility does not act by bringing a ferment 
into the large bowel. Lium's theory has evidence to confirm it 
in the anatomical location of early ulcerations noted, in that 
various agents could start the process and result in the same 
pathological appearance, and in the various forms the syndrome 
may start with and end in clinically. 
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Discussion 
Evidence has been found that bacterial, viral(, ~ allergic, 
psychosomatic, dietetic and possibly other agents play a role 
in the etiology of ulcerative colitis. This does not appear to 
be a specific disease but a syndrome which may be produced by 
various agents. Just how this works is not clear but there may 
be a basic principle which would allow various agents to be ef-
fective. 
I Chronic bacillary dysentery:-
There has been adequate substantiation that some caseg o~ 
chronic ulcerative colitis have been preceded by acute bacillary 
dysentery. This may be coincidental. The possibility that so 
severe a chronic condition can be caused by the rare bacilli 
found is difficult to conceive without supposing there is an 
additional supporting agent. From the incidences of positive 
evidence of the existence of both connitions in the same patient 
we get little help for the rates vary from none to 20 percent. 
It appears tnat insufficient proof was accepted for the existence 
of dysentery in a certain number of cases. Another question 
which comes to mind is how often should one isolate bacillary 
.. 
dysentery in chronic conditions with the present day techniques. 
Probably not more often than twenty percent or at the most in 
fifty percent of the cases. So, it is possible that the bacteria 
are still present. Paulson~1has given good evidence by invitro 
experiments that in the presence of a sufficient amount of fresh 
blood gram negative organisms are inhibited and gram positive 
-
streptococci stimulated in growth so if this is true in vivo 
it would obv~ously be an important factor. 
It has been suggested the existence of the two conditions 
is coincidental. Again relying on incidences this hardly seems 
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possible for if this is taken as chance sampling the- rate is too 
high. The two conditions are sporadic, do not show preference 
for r~ce, color or sex, and are pathologically indistinguishable. 
The toxin if exereted by the mucosa can produce an ulcerated 
picture so the decision of this writer is it plays a primary 
role in certain chronic ulcerative colitis patients. 
II Diplostreptococci 
This organism originally described by Bargen is probably a 
variant of the enterocDccus group which acts as a secondary in-
vader in ulcerative colitis. There is the possibility it may be 
primary in some cases but Bargen's work is not conclusive. In 
order to duplicate his own results on rabhits he had to make 
his animals deficient. Paulson followed Bargen's procedure and 
got negative results. vVhat is more important Bargen worked with 
a mixed culture so one can not rely on experimental work of this 
nature. Bargen has found the diplostreptococci in~the majority 
of his patients, other workers have isolated a like organism 
frequently but Paulsontss0work as previously mentioned under the 
discussion of dysentery might account for this in that strep-
tococci flourish in large quantities of blood whereas gram nega-
tive organisms are inhibited. The enterococci grou~ are little 
understood bacteriologically so all the v~riants are not known 
and their pathogenic potentialities undefined. 
These bacteria may very well act as secondary invaders in 
an existing pathologic colon. The streptococci are notorious 
iR acting in this way. Much light m~ght be thrown on_this 
problem if numerous colonic cultures were taken from one re-
mission xo another in a series of colitis patients for in this 
way one could follow the bacterial flora carefully ahd determine 
if and when a certain organism predominated. If the causative 
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agent is the diplostreptococcus~ a change shoul~ be noted 1n its 
virulence or count. No results of such a study could be found 
in the literature. 
The Mayo Clinic has reported favorable results with Bargen's4 
antiserum in approximately 80 percent of cases. As was stated 
earlier, this organism may be a secondary invader in many cases 
and by controlling secondary infection early in an illness give 
improvement. Again, this serum might act as a non-specific pro-
tein as does the anti-B. coli serum prepared by Winkelstein. If 
'22-
it does produce dramatic results in these patients, it certainly 
should find wider use than it does at present. 
III Bacterium necrophorium 
This is the anaerobe found by Dragsted, Dack etal,~o be so 
common in ulcerative colitis patients. Again this is, in all 
probabiltiy, a secondary invader but just how commonly it occurs 
is unknown since so little work has been done on it. 
IV Lymphopathia venereum 
Especially in the prestricture stage this condition may 
produce a change in the colon indistinguishable from ulcerative 
colitis. Cases of this nature are rare, should be found more 
commonly in the negro than they are and will probably be re-
cognized more commonly with better diagnostic procedures. How-
ever, for want of proof to the contrary, rare cases of the syn-
drome called chronic ulcerative colitis may be said to have 
lymphopathia venereum as their cause. 
V Fungi 
Fungi, in the light of present day knowledge, plays a very 
minor role, if any, in chronic ulcerative colitis. A few sporadfu 
cases have been reported of Histoplasma capsulatum being present 
in patients with the former condition. The overwhelming fungus 
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infection may be a terminal process in a previously diseased 
colon. 
VI Vitamin and other deficiency states 
Avitaminosis pla1B an important role in the management of 
colitis patients. It is possible that it may precipitate an 
attack by depleting the local defense mechanism of the colon 
allowing secondary invaders to play a part in the disease. How 
this works is not clear but experimentally animals which have a 
Vitamin A deficiency have decreased mucus secretion which acts 
as a protective agent to the large bowel and rectum. 
In some cases where there is a nutritional deficiency the 
general resistance. of tne body is 'decreased. If the colon in 
these cases are more susceptible to infection than other parts 
of the body, it could be the site of the initial change but 
such a possibility is difficult to conceive-as a primary factor 
in the ulcerative syndrome primarily because the distribution of 
the lesion in the usual case is so accurately placed a predilec-
tion for attack must be supposed. 
Vitamins C and K play a role in capillary fragility and the 
clothing mechanism respectively so there is a good rational for 
treating all cases with these vitamins. Large blood losses play 
a part in weakening the individu~l so all methods of combating 
this should be used. 
There has been one report in the literature that this con-
dition may be caused by the lack of some product produced in the 
intestinal tract and acting in the large bowel. Before there 
can be acceptance of Gill's work, confirmation is necessary and 
better results obtained in controlled experiments. 
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VII Allergy 
As has been said before, the intestinal tract may be a 
shock organ. The exact pathological.changes according to Rowe 
are inflammation, mucus secretion, increased capillary permea-
bility and smooth muscle spasm. Tb.is could produce a picture 
like ulcerative colitis. 
Allergy is so common in these patients according to Mackie 
that it must play a definite role. Possibly it does so as a 
secondary factor acting as a precipitating agent in suitable 
individuals for an exacerbation. Vfuere an allergen is found, 
a patient often gets relief from attacks when it is removed. 
Although it is d~fficult to prove expe~imentally, some cases 
are probably started by an allergic condition. 
VIII Psychosomatic disorder 
Psychosomatic disorders are not clear cut, are difficult to 
prove and take ~arious patterns. Diarrhea in children is a good 
example of how fear or other emotional factors may be expressed 
in a somatic guise. Unless one is looking for a disorder of this 
kind, it_ is easy to overlook. Such may be true in ulcerative 
colitis patients. 
As has been stated before, ~ost workers agree that for the 
best results a sympathetic understanding of the patient is nec-
essary. The psychic disturbances should be kept minimal for 
recurrences are often associated with an emotional upset. 
In order to have a psychosomatic disorder causing a struc-
tural change, the following chain of events as presented in a 
lecture by Dr. Moss would probably be necessary. This holds 
true if one believes in ulcerative colitis being caused pri-
marily through the nervous system~ 
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Anxiety~ Psychosis 
Insecurity -?Endo\'VUlent, ----~Psychoneurosis 
Environment l 
,J, 
Emotional tension 
(via hypothalamus stimulates 
the au~onomic nervous system 
and endocri't!les) 
L· I Occasionally may give Functional change.s and , rise to structural ~ disorders (reversible pathology) 
l disorders which are 1 
l irreversible pathology--_ .,J, ....... :::! S:ympt oms ~--.. -&~-----·----·-~--·--------------- (psychosomatic disorders) 
If Murray, Sullivan, Wittkower and others are correct, there 
is a high incidence of patients showing such changes. This brings 
up the question whether mucous colitis patients develop ulcerative 
colitis. Sprigg~~tudied a large group of patients who had mu-
cous colitis and failed to observe the change. Daniels
1
,believed 
there were constitutional and personality differences between 
the two groups of patients. Bockus~reported he had observed the 
change from a functional colonic state to ulcerative colitis in 
three patients. 
No broad statement as to the importance of the relationship 
between ulcerative colitis and psychosomatic disorder can be 
made on the evidence found in the literature. Continued investi-
gation is necessary if one is to accept what has been published 
without reservations. As will be seen in the following discussio~ 
this concept fits closely in what ·Ghe author believes is the best 
suggestion submitted so far. 
5( 
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IX Muscle spasm 
As has been stated previously, Liumfs work is impressive in 
exp,laining what happens in ulcerative colitis. ~is explanation 
involves the possibility of the spastic type colon ending in a 
condition known as ulcerative colitis. animal experiments have 
shown that muscular spasm in rabbits and dogs can lead to erosion 
of the mucosal surface of portions of the intestinal tract, in-
cluding the colon. To interpret htunan disorders on the basis of 
~~~A'S 
animal experimentation is dangerous since they do not~react the 
same but Lium has found changes at necropsy over the tenial bands 
in human colons which is confirmation of bis theory that the 
changes should be located over the strongest musculature. 
Muscular spasm may be brought about either by parasympathetic 
overactivity with the sympathetic being stable or the parasympa-
thetic being no1~al with sympathetic underactivity. In dogs~ Lium 
has demonstrated by removing the coeli~c, superior and inferior 
mesenteric ganglia that diarrhea resulted. Using drugs such as 
pilocarpine it has been possible to produce changes in the colon 
of dogs by ~stimulation of the parasympathetic. How this could 
come about in humans is pure speculation but it may be a congenital 
instability of the autonomic nervous system or be brought about by 
destructive forces on the nervous system as is the case with toxins 
which may affect one part but not the other. There is no evidence 
of an inherited tendency which weakens the former view and only 
fair evidence for the latter. 
The evidence that an irritable colon (spastic colon or mucods 
coli~) which is a functional condition and is ~anifested by ex-
cessive, incoordinated motor activity and excessive secretion of 
mucus indicating parasympathetic overactivity can change to ~lcer­
ative colitis is not conclusive. Spriggs denied such a change took 
5: 
n 
place in any patient he had studied but Bockus observed it in a 
. 
few cases and other workers feel it is a possibility. The issue 
is not settled whether the maj9rity of cases could have a poten-
tially irritable col?n which rapidly progresses to the stage of 
ulcerative colitis once the process starts. Many conditions 
might start this process. In Lium's words, 
"Ulcerative colitis may be conceived as a specific reaction 
·to a number of influences which can initiate spasm of the colonic 
musculature. These include possible hyperactivity of the par-
asympathetic nervous system, infections such as dysentery, and 
vitamin deficiency. Once the colon become~ spastic, it is poten-
tially an organ that can produce damage to its own surface struc-
tures. ~he exhaustion of the secretion of mucus, together with 
nutritional deficiency, may contribute to prevent healing of the 
colon. 11 
There are many weak points to this theory. There is not the 
observed transgression from a functional to a structural change 
that one rightfully would expect. Although many patients have 
features of autonomic instability, ~n equal number do not. The 
final evidence as to cause and effect has not been found. ~fuen 
and if it is presented, it would not be surprising if all the sug-
gested etiological agents worked toward the same end in producing 
a pathogical picture of ischemi~, and necrosis of the colonic 
musculature with secondary invaders playing an important role. 
This common basis may be through the central nervous system or 
local reflexes through nerve plexi. vi,hen the etiology is found, 
the treatment may be altered but until then supportive measures 
to ward off attacks should be religioUBly followed. The prognosis 
is still very bad at best. 
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